Abstract-The unified power flow controller (UPFC) is a pair of back to back power electronic inverters which controls the real and reactive power flow in a transmission line. This paper describes the modeling and simulation of IEEE 30 bus system employing UPFC. Simulink models are developed for IEEE 30 bus system with and without UPFC. Digital simulation using MATLAB/SIMULINK is done with these models and the results are presented. The effect of UPFC on real power, reactive power and the voltage is also presented.
INTRODUCTION
The flexible AC transmission systems (FACTS) concept based on applying leading edge Power Electronics Technology to existing AC transmission systems, improves stability to increase usable power transmission capacity to its thermal limit. A UPFC can simultaneously provide control of the transmission line impedance, phase angle and reactive power [1] .
The UPFC is constructed from two power electronic inverters which are connected together by a common DC link as shown in Fig.1 . Two transformers are used to isolate the UPFC and to match the voltage levels between the power system and the power electronic inverters. One of the inverter is connected to the transmission line. The series connected inverter can generate a voltage which can have adjustable magnitude and phase angle. This inverter therefore can provide both real and reactive power to the transmission line. The second inverter primarily provides the real power required by the series inverter but it can also operate as an independent VAR compensator. Therefore the UPFC can control the flow of real and reactive power in the transmission line [1] - [2] . The two VSI's can work independently of each other by separating the DC side. So in that case, the shunt inverter is operating as a STATCOM that generates or absorbs reactive power to regulate the voltage magnitude at the connecting point. The series inverter is operating as SSSC that generates or absorbs reactive power to regulate the current flow, and hence the power flow on the transmission line [3] .
II. UPFC CONTROL STRATEGY

A. Shunt Inverter
The UPFC has several operating modes. The shunt inverter is operated in such a way as to draw a controlled current from the AC bus. The current reference is chosen to satisfy the shunt reactive power reference and to provide any real power needed to balance the real power of the series inverter. The shunt reactive power reference can be either capacitive or inductive.
VAR Control Mode:
The reference input is a simple var request that is maintained by the control system regardless of bus voltage variation.
The real and reactive power equations are as follows:
Automatic Voltage Control Mode: The shunt inverter reactive current is automatically regulated to maintain the transmission line voltage at the point of connection to a reference value with a defined slope characteristics. The slope factor defines the per unit voltage error per unit of inverter reactive current within the current range of the inverter.
B. Series Inverter
The series inverter controls the magnitude and angle of the voltage injected in series with the line. This voltage injection is always intended to influence the flow of power on the line. The series voltage can be determined in different ways.
Phase Angle Shifter Emulation Mode: The reference input is phase displacement between the sending and voltage and the receiving end voltage.
Line Impedance Emulation Mode: The reference input is an impedance value to insert in series with the line impedance.
Automatic Power Flow Control Mode: The reference inputs are values of P and Q to maintain on the transmission line despite system changes.
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In general the shunt inverter will be operated in automatic voltage control mode and the series inverter in automatic power flow control mode. [4] - [9] The above literature does not deal with the simulink modeling of thirty bus system using UPFC controller. This paper presents modeling and simulation of thirty bus system using matlab/simulink.
III.
SIMULATION RESULTS The IEEE 30 bus system is modeled using matlab and it is simulated using the blocks of simulink. Each line is represented by the respective impedance. The generators in the network are represented as voltage sources. The load at the load bus is represented as series combination of R and L. The simulink model of IEEE 30 bus system is shown in Fig.  2 . The voltage of bus 11 is shown in Fig. 3 . Real and reactive powers at bus 11 are shown in Figures 4 and 5 . The matlab simulink model of IEEE thirty bus system with two unified power flow controllers is shown in Fig.6 . The UPFC 1 is connected between bus 2 and bus 11. The second UPFC is connected between the buses 9 and 27. The voltage at bus 11 is shown in Fig. 7 . The real and reactive powers at bus 11 are shown in Figures 8 and 9 respectively. The summary of real power, reactive power and bus voltages with and without UPFC are given in Fig.10 . The buses nearer to the UPFC systems are considered. It can be seen that the real power, reactive power and bus voltage increase by 3% by adding UPFC systems. The variation of reactive power with the variation in the injected voltage is given in Fig.11 . The buses 11,13,19,21,25 and 26 are considered since they are nearer to the UPFC. The reactive power increases with the increase in the value of injected voltage. The summary of bus voltages with an injected voltage of 11 KV is given in Fig.12 . 
